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Phenazopyvridine-Induced Acute Renal

Failure
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A 33-year-old man presented to our
emergency department (ED) after a few
hours of nausea, vomiting, and diarrhea
associated with left lower quadrant ab-
dominal discomfort.

HISTORY

He reported some shortness of breath
for 1to 2 days prior to admission. He had
a medical history of low back pain and
attention-deficit hyperactivity disorder.
He also had a history of methamphet-
amine and marijuana use. His serum
creatinine level had been in the normal
range 6 years prior to presentation (0.72
mg/dL), which was the last time it had
been checked.

He had a 6-year history of urinary
hesitancy, which he reported had started
after a car accident and leg injury. He did
not have any known neurologic injury to
the bladder or prostate. Historically, he
used over the counter phenazopyridine
intermittently once or twice a week for
these symptoms.

Due to bothersome symptoms, he
began taking more than usual doses, and

2 days prior to presentation, he had taken
12 tablets of phenazopyridine at once,
which was believed to be a total of 1200
mg. He reported having orange-colored
urine, consistent with the medication’s
known effect.

PHYSICAL EXAMINATION

On presentation to the ED, the patient
was not hypotensive but was hypoxic,
with oxygen saturations ranging from
85% to 89% on room air. Examination
from the peripheral hospital revealed
that he was alert and cooperative, and
had normal cardiac and lung examina-
tion findings. The patient did not have
lower extremity edema, and his abdo-
men was soft with slight discomfort in
left lower quadrant.

DIAGNOSTIC TESTS

A chest radiography scan did not
show significant abnormalities, with
the exception of some mild atelectasis.
Renal ultrasonography results were neg-
ative for hydronephrosis. A computed
tomography (CT) scan of the abdomen
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Figure 1. Sagittal view of the patient's abdo-
men, showing perinephric stranding

Figure 2. Coronal view of the patient’s abdo-
men, showing perinephric stranding.

showed perinephric stranding and 2
discrete calculi in the right posterior
bladder (Figures 1-3).

An initial urine sample was orange in
color, and the urinalysis was significant
for urobilinogen, bilirubin, and ketones but
was negative for heme. Results of a leu-
kocyte esterase screen were positive, but
results were negative for nitrites, white
blood cells, red blood cells, and casts.
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Figure 3. A CT scan of the patient’s abdo-
men showed 2 small calculi in the bladder.

The patient’s initial creatinine level was
1.89 mg/dL (reference range, 0.66-1.25
mg/dL in men) and blood urea nitrogen
level was 20 mg/dL (reference range,
9.0-20 mg/dL). He had a normal fractional
excretion of sodium of 1.86% (reference
range, 1%-2%) and a mildly elevated
creatine kinase level of 286 U/L (refer-
ence range, 35-232 U/L). Results of a
COVID-19 polymerase chain reaction test
were negative, but results of an influenza
B screen were positive. Results of a urine
drug screen were positive for tetrahydro-
cannabinol (THC).

TREATMENT

The patient received 3.5 L of intrave-
nous fluids with recorded urine output of
450 mL in the first 24 hours of admission.
His bladder post-void residual volume
was normal, at less than 50 mL.

He received oseltamivir and his home
dose of venlafaxine. Over the next 24
hours, his creatinine level increased from
1.89 mg/dL to 5.7 mg/dL. His creatinine
level was 81 mg/dL by day 3 and 9.7 mg/
dL by day 4. Screening results for hepa-
titis B and C were negative. The patient’s
methemoglobin B level was 11% (refer-
ence range, < 1.5%).

Hemodialysis was initiated on day 4
due to worsening nausea, consistent
with uremic symptoms. Results of a renal
biopsy showed severe acute tubular ne-
crosis (ATN, Figure 4). without significant
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Figure 4. Results of a renal biopsy showed severe acute tubular necrosis.

interstitial fibrosis, tubular atrophy, or
inflammatory infiltrates. The glomeruli
were negative for immunoglobulin A, G,
and M and negative for C1q, C3, fibrin-
ogen, and kappa and lambda immuno-
globulin light chains.

After receiving a total of 3 sessions of
hemodialysis, the patient’s urine output
began improving progressively. By day 7
of admission, his renal function showed
improvement, and by day 10, his creati-
nine level was down to 4.3 mg/dL. The
patient was discharged from the hospital
with education to avoid phenazopyridine.

DISCUSSION

Phenazopyridine is available over the
counter. It is known to exert local analge-
sic action on urinary tract mucosa. Acute
renal failure has been reported in literature
when larger than recommended doses
of phenazopyridine are taken, especially
among patients with preexisting renal
disease."* Few reports of acute renal
failure with recommended doses and
without preexisting renal disease have
also been reported.* The recommended
dosage is 100 to 200 mg up to 3 times
daily for 2 days for symptomatic relief of
dysuria or urinary tract pain. It does not
treat urinary tract infections and acts only
as a urinary analgesic. It is contraindicated

in patients with an estimated glomerular
filtration rate (eGFR) of less than 50 ml/
min/1.73m2,

Phenazopyridine is known to cause
orange discoloration of urine and has
been known to affect urinalysis based on
spectrometry or color reactions. It has
been associated with hemolytic anemia
and methemoglobinemia.® Methemo-
globinemia is suspected to occur in
phenazopyridine overdose but sometimes
also at therapeutic doses,®” increasing the
affinity of hemoglobin to oxygen in turn
limiting oxygen delivery to tissues and
causing hypoxia.

Our patient had taken higher-than-rec-
ommended doses of phenazopyridine
and had no history of prior renal dis-
ease of which we were aware. He had
presented with nausea and vomiting and
likely had phenazopyridine accumulation
related to decreased eGFR, which was re-
lated to volume depletion. Subsequently,
he developed ATN related to phenazopyr-
idine toxicity. Although his initial urinal-
ysis was positive for urobilinogen and
bilirubin, he had no evidence of hemolysis
or hyperbilirubinemia.

Phenazopyridine causing acute hemo-
lytic anemia, particularly in the setting
of glucose-6-phosphate deficiency,
has been described in the literature but
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was not the mechanism of injury in this
case.?® Severe hemolysis can result in
pigment-induced kidney injury possibly
due to direct toxicity to tubular cells

and intratubular casts.® Our patient’s
initial hypoxia raises the possibility of
methemoglobinemia. However, when his
methemoglobin level was checked on day
2 of admission, when he was saturating
well on room air, it was not elevated.

Renal biopsy did not show any inflam-
matory infiltrates to suggest interstitial
nephritis, which is yet another way that
phenazopyridine can cause acute kidney
injury.* Acute renal failure has also been
reported without methemoglobinemia
and hemolytic anemia," but renal biopsy
was not available in that particular
case. Phenazopyridine has rarely been
described as a cause of ATN' and seems
to be the mechanism of injury in our
case. The kidney biopsy in our case was
important to differentiate between the
various etiologies.

Although the exact mechanism of
nephrotoxicity is not always easy to
identify clinically without kidney biopsy,
the rapid loss in eGFR in our patient was
most likely due to a rapid, toxic effect of
phenazopyridine on the tubules and was
consistent with the biopsy findings. The
rate of renal excretion of phenazopyridine
from the body is dependent on the level
of renal function. Hypoxia due to methe-
moglobinemia may increase the suscepti-
bility to this type of injury as well.

Acute renal failure can be severe in
certain patients, even requiring dialysis?
as in our patient, but recovery is generally
expected especially if detected early and
if there is no predisposing chronic kidney
disease. Treatment with N-acetylcysteine,
intravenous carnitine, and alkalinization of
urine has shown benefits,' but we did not
use any of these modalities in our patient
because information about these treat-
ment approaches is extremely limited.

CONCLUSION

We believe patients without prior
chronic kidney disease can also devel-
op acute renal insufficiency related to

10 Consultant

phenazopyridine in certain situations.
Clinicians should be aware of the toxicity
of this commonly used medication and
should look closely for signs of renal in-
sufficiency. Greater awareness regarding
the renal toxicity of phenazopyridine is
needed, and patients should be educated
to avoid excessive or persistent use of
this seemingly helpful medication.
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